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Why ANVBER?
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Extent of EU river fragmentation (pistocchi et al 2017)

Legend \\

Dam-free
river lengths

": Despite EU
legislation
< (WFD) all
oo g major EU rivers
remain poorly
connected and
un-accessible
to migratory
fish




Why AMBER?

Many reasons:

1. Healthy rivers =

Flowing rivers

River continuum
underpins structural
and functional
Integrity of rivers
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Why AMBER?
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Divergence

Recommendations of the meeting of the
European Platform for Biodiversity Research Strategy

Brdo. Slovenia. 15th -18th January 2008
WATER FOR LIFE: RESEARCH PRIORITIES FOR SUSTAINING

FRESHWATER BIODIVERSITY

« Assess effect off freshwater systems
on biodiversity & resilience




Why AMBER?

3. Natural capital (ES)

- ES contingent on having connected rivers
- Must benefit providers, as well as users
- Hence, watershed scales



Why AMBER?

4. Policy implications of stream barriers

Floods
Directive

Habitats
Directive

Water Frameworl
Directive



Aims:; of AMBER

1. To develogmore efficient methods of restoring
stream connectivity

2. This requires a shift towaraslaptive
management one that maximisesheerétiand
minimisesimmpacithrough system monitoring



Practicahoutputsiof AMBER

1. The first globahktlas of stream barriers in Europ&\P1J),
making use of a citizen science programmé&-g

2. Anovel toolkit for assessing barrier impactd/P2

3. Asocioeconomic evaluatiorof barriers impacts on
Ecosytentervices\(VP3

4. Adecision support toofor monitoring of restoration of
stream connectivity\(VP3

5. Guidelinesand CBP based alemonstration casegWP4)

6. Adissemination strategyto facilitate sharing of
iInformation and turn information into applicatio’\(P9



Strnucture oftAMBER

WP1
Gathering data
from multiple
¥ sources

WP2

Making sense
of information

WP1 71 Information (Atlas)
WP2 1 Knowledge (Assesssment tools)

WP3 i Innovation (Decision tools)
WP4 7 Application (Case studies)
WP5 1 Dissemination

WP6 1 Management

WP7 - Ethics

Innovation

WP3
Changing contexts to
enable progress and

¥ decision making 1

Application

WP4

Using exemplars and
case studies to
demonstrate applications



AMBER Case Studies
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7 - awek Dam - R. Vistula (Poland)
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Challengesdaonrestoringi rivericenmnectivity-imEW

1. Number of barriers in EU rivers Is unknown
-SST)\y')\u)\zy' 2'—F LIJoI NJINJ

H® X 0dzi OSNIIFAYf & Y2
- Best estimate (based on regional data) =
0.6 to 1.8 million dams & weirs!

3. An Atlas of barriers in Europe is needed!
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4. River flows will
decrease, ...where water |
most needed!

5. Increase In hydro to

q meet EU energy targets
Projected changes in river flows 6. Impacts of barriers will
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/. Much Is known about restoring fish [salmonid
passage, little about other taxa or fluvial processt

WWW.FISHPASSAGECONFERENCE.COM

<FISH PASSAGE 2015

International conference on river connectivity best practices and innovations
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8. Not all barriers cag or should¢ be mitigated
l.e. Aquatic Invasive Species

nu|nnlm||un| T

B0 120 130 140 15O | \
topmouth gudgeon Barrier to prevent immigration of
Invasive salmonids (NZ)




8. Not all barriers cag or should¢ be mitigated
l.e. cultural heritage

Romanbridge (Cangas denis R. Sella)



O. Betterdecision & prioritization toolsare needed!

Barrier Impacts:
-Number
-Location
-Passabillity(?)

Barrier Mitigation:
-Cost
-Opportunity
-Benefits (?)

Dendritic connectivity index



Newsopportunitiesifor restoringoriven connectivity

1. eDNA/metabarcoding

* e.g. soil, water, air

environmental DNA [eDNA)

* from a bulk environmental sample

* grganisms or their parts were not isolated
= mix of DMNA from multiple Individuals & species

‘/

rI"-Tr'ﬂm.:\vrgmnis-n'unl eDNA I:iaDNA;\
* inside o living organism
* replicates
* protected by living processes

~
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extraorganismal eDNA [eeDMA)

* nat inside a living organism
* no longer replicates
* gxperiences degrudluﬂnn

L
fla AN
Z ”’# “ﬁ v




Newsopportunitiesifor restoringoriven connectivity

Case study (Rlalon, Spain5 dams, 5 species)

An extremely sensitive nested PCR-RFLP e _—
mitochondrial marker for detection and I

identification of salmonids in eDNA from

water samples

Laura Clusa', Alba Ardura’, Sara Fernandez', Agustin A. Roca' and
Eva Garcia-Vizquez'

D1- Valduno
D2- Priaies
D3- Furacoén
D4- Rioseco
D5- Tanes

F1- O. mykiss
F2- O. mykiss
F3- O. mykiss
F4- O. mykiss
F5- 8. trutta
F6- O. mykiss
F7- O. mykiss

1-16 Sampling points

Figure 2 Nalén River basin. Dams along the river are shown; from downstream to upstream they are

Valduno (D1), Prianes (D2), Furacén (D3), Rioseco (D4) and Tanes (D5). The fish farms are pointed as - . o
F1 to F7 and finally the sampling points are numbered in red from I to 16. I S C O n I n u I I e S




Newsopportunitiesifor restoringoriven connectivity

2. Drones & Remote sensing for quick surveying

Quantification of
hydraulic conditions
common at river
infrastructure (73.2.1)

-

University of Southampton’s ArcBoat - RTK GPS linked to ADCP provides
high resolution flow velocity and bathymetric data.




Newsopportunitiesifor restoringyriven connectivity

3. Better use of P/A data (Predictive modelling)

INFPUT

o

Interconnected nodes In
artificial neural networks

Makes full use of
heterogenous data
from river surveys
and barrier location
to:

1. Better quantify
barrier effects

2. Make better
decisions




Newsopportunitiesifor restoringoriven connectivity

4. Citizen science & local engagemen
w Smartphone apps/ CS portals

-WELCOME TO FRESHWATER WATCH-

An tch research project investigating the health of global freshwater ecosystems on
a scale never seen before.

Helping to improve the connectivity of our river
network

scistarter

FreshWater Watch research will be shared a
e projectfinder
greatest challenges of our time.

OpenSignalMaps

ap of cell phone and
ints.

goal

Create global
Wi-Fi

task 23

nroid app, automatically
collec ata

e d

9 Anywhere

our blog: newslette; for scientises.

USFWS You can play a key role in Get awesome projects delivered to your inbox  Add a project and we'l connect you to our
nvironmental monitoring. Our editors. each week. Enter your email address. community of doers!
highlight six projects, below, to help you
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with the barrier tracker
and help reconnect
European rivers

AMBER Citizen Science project

LET IT FLOW



Umnddretnrsiina medplensgittipiecs polderdéss at t

A Questionnaire to assess attitudes & economic v
A Economic cosbenefit models (ES)

Predictors(age, income,
distance to reservolr, etc..)




Newsopportunitiesifor restoringyriven connectivity

Advances In science of dam removal

STREAM BARRIER
\ \, REMOVAL

MONITORING. . Articles i WRSEERRSREEA DAM REMOVAL

What Goes Up,
May Come Down

BRUCE BABBITT

THE
HE[NZ HE H. JOHN HEINZ IIl CENTER FOR
CENTER SCIENCE, ECONOMICS AND THE ENVIRONMENT




Adaptiveamanagement&lirédesigned;canfiguration
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Adaptiveamanagement&irédesignedcanfiguration

Proposedchange lowerhead Conflguratlon
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Cooperation AMBER and FIThydro

AMBER:

Adaptive Management of Barriers in European Rivers
More effective ecosystem restoration in the EU

FlThydro

FIThydro:

Fishfriendly Innovative Technologies for Hydropower

Developing the next generation technoloqgies of renewable
electricity and heating/cooling

Joint session planned for 2020 World Fish Migration Day
(Lisbon) with joint publication and guidance


http://cordis.europa.eu/programme/rcn/664580_en.html
http://cordis.europa.eu/programme/rcn/700351_en.html

Any Questions?



